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(57) ABSTRACT

A terminal for minimizing a gazing phenomenon in an iris
recognition terminal is disclosed. The iris recognition ter-
minal may minimize the gazing phenomenon by including
an eyeball reflection unit. Also, it is also possible to mini-
mize the gazing phenomenon by displaying a positioner on
a display unit. A person who wears glasses may experience
specular light on the iris recognition terminal but the termi-
nal of the present disclosure avoids the specular light. The
terminal determines the location of the specular light and
guides an avoidance location to a user based on the deter-
mination, so quick and accurate iris recognition is possible.
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1
IRIS RECOGNITION TERMINAL AND
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.
119 and 35 U.S.C. 365 to Korean Patent Application No.
10-2014-0067913 (filed on Jun. 3, 2014), which is hereby
incorporated by reference in its entirety.

BACKGROUND

The present disclosure relates to an iris recognition ter-
minal and method. Since a typical key, an access control
card or the like has limitations in that it has relatively low
security due to the easiness of theft, loss or copying, there is
a need to carry it, and there is a need to memorize a
password, many researches on individual identification tech-
nologies ensuring higher security and greater convenience
are being conducted in order to such limitations.

Among others, a biometric recognition system is being
gradually commercialized and biometric recognition means
extracting biometric information (fingerprint, face, iris,
retina, hand shape, hand vein, voice or the like) that is
different from one person to another and performing deter-
mination. An image of a corresponding body part is captured
by using a camera to extract information for recognition and
among others, a person identification system through iris
recognition is being widely used.

The iris recognition terminal is an apparatus that recog-
nizes the iris of a visitor to identify the identity of the person.
Such an iris recognition system is taking center stage as a
new security system because the copying or forging of iris
is difficult. The iris recognition system is installed on the
gate, on the wall, or independently to identify the identity of
the visitor.

In recent, the iris recognition terminal is also used for a
portable terminal to identify the identity of a user. In this
process, since a screen that the user looks is different from
the location of a lens of a camera capturing an image of the
user, a gazing phenomenon occurs and thus there is a
difficulty in recognizing iris.

Also, light reflected to glasses is working as a handicap
for iris recognition to a user wearing the glasses. Thus, there
is inconvenience of having to take off the glasses due to
specular light each time the user performs iris recognition or
of increasing in recognition time when compared to a
normal operation.

SUMMARY

Embodiments provide an iris recognition terminal for
more easily performing iris recognition through a match of
a point of an iris recognition terminal at which a user looks
and a point of the iris recognition terminal from which an
infrared ray is irradiated, and an iris recognition method.

In particular, embodiments provide an iris recognition
terminal that enables quick and accurate iris recognition by
maximizing a match between user’s eyes with an point of an
apparatus from which an infrared ray is irradiated, because
a camera is typically located at the upper part of a display
unit of a portable terminal.

Also, there may be cases where people who wear glasses
may not correctly obtain an image of iris due to specular
light from the glasses. In this case, embodiments provide an
iris recognition apparatus that provides quick and accurate
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2

iris recognition without inconvenience of taking off the
glasses by displaying, on a display unit, a positioner
enabling a user to avoid specular light.

In one embodiment, an iris recognition terminal includes
an image collection part collecting an image of the iris of a
user’s eye by using an infrared ray; an image processing part
recognizing iris from the collected image; and a display unit
displaying a positioner guiding the location of an eyeball to
a user, wherein the image collection part includes an eyeball
reflection unit reflecting visible light and transmitting the
infrared ray.

The eyeball reflection unit may be at least one of a cold
mirror and an infrared (IR) pass filter.

The eyeball reflection unit may include a visible light
transmission unit reflecting an infrared ray and transmitting
visible light.

The visible light transmission unit may include glass
through which visible light passes.

The eyeball reflection unit may include a convex mirror.

The display unit may display the positioner near the
image collection part.

The iris recognition terminal may further include a specu-
lar light search unit determining the location of specular
light, wherein the control unit guides an avoidance location
to a user based on the location of the specular light deter-
mined by the specular light search unit, and the display unit
displays a positioner displaying the avoidance location
received from the control unit.

The image collection part may include a lighting unit.

In another embodiment, an iris recognition method
includes irradiating an infrared to an eyeball of a user;
collecting, by a narrow-angle image collection unit, an
image of the eyeball lit by the irradiated infrared ray;
collecting an image obtained by including the image col-
lected by the narrow-angle image collection unit in an angle
collected by a wide-angle image collection unit; determining
whether the eyeball of the user of the image including the
image collected by the narrow-angle image collection unit is
within a positioner displayed on a display unit; and extract-
ing an iris pattern and recognizing iris, when the eyeball of
the user is within the positioner, wherein the positioner is
displayed near the image collection part.

The details of one or more embodiments are set forth in
the accompanying drawings and the description below.
Other features will be apparent from the description and
drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an iris recognition terminal
according to an embodiment.

FIG. 2 is a front view showing a layout of components of
an image collection part.

FIG. 3 is a cross-sectional view of the image collection
part of FIG. 2.

FIG. 4 is a flowchart of an iris recognition process
according to an embodiment.

FIG. 5 represents when an eyeball region positioner is
displayed on a display unit.

FIG. 6 represents when eyeballs of a user are displayed on
an eyeball reflection unit of an iris recognition terminal
including the eye reflection unit.

FIG. 7 is a flowchart of a process of collecting an image
through avoidance of specular light when specular light is
generated while a user who wears glasses recognizes his or
her iris.



US 9,454,698 B2

3

FIGS. 8a and 85 represent a process of enabling a user to
avoid specular light by displaying a positioner.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the present disclosure are described
below in detail with reference to the accompanying draw-
ings so that a person skilled in the art may easily practice the
present disclosure. However, the present disclosure may be
implemented in several different forms and is not limited to
embodiments that are described herein. In addition, parts
irrelevant to descriptions are not provided in the drawings in
order to make the present disclosure clear and similar parts
throughout the disclosure have similar reference numerals.

Also, when it is described that a part includes an com-
ponent, it should be understood that it may not exclude but
further include other components if there is no specific
description contrary thereto.

Some embodiments are described below in more detail
with reference to the accompanying drawings. Noun suffixes
such as “part”, “module”, and “unit” for components in
description below are given or mixed in consideration of
easiness in writing the specification. That is, the noun
suffixes themselves do not have respectively distinguishable
meanings or roles.

FIG. 1 is a block diagram of an iris recognition terminal
1 according to an embodiment.

As shown in FIG. 1, the iris recognition terminal 1
according to an embodiment includes an image processing
part 100, an image collection part 200, a display unit 300,
and a control unit 400.

In an embodiment, the image processing part 100 may
include a secular light search unit 110, an iris image pro-
cessing unit 120, a storage unit 130, and a positioner
provision unit 140. The present disclosure is not limited to
the above components and other components may be added.

The secular light search unit 110 receives an image of a
user from a narrow-angle image collection unit 210 and
wide-angle image collection unit 220 to determine the
presence and absence of specular light. In particular, it is
determined whether there is specular light disturbing iris
recognition around iris. Since iris recognition is performed
through the irradiation of an infrared ray, the presence and
absence of specular light is determined from an image
collected from the narrow-angle image collection unit 210,
not an image collected from the wide-angle image collection
unit 220 that it is difficult to collect the infrared ray.

The specular light search unit 110 determines the chro-
maticity of a received image, in which case a part close to
a maximum number of colors in the determined chromaticity
is determined to be a part close to white. A corresponding
point becomes specular light indicated by a white color on
an image. The specular light search unit 110 transmits
information on a corresponding point to the control unit 400
to lead to the display of a positioner when specular light is
found.

The iris image processing unit 120 recognizes iris through
the process of comparing an image received from the
narrow-angle image collection unit 210 and the wide-angle
image collection unit 220 with iris information prestored in
the storage unit 130. In particular, the iris image processing
unit 120 extracts information on a user iris pattern from the
received image, and compares information on the extracted
iris pattern with a pre-stored iris pattern to recognize iris.
The comparison with the pre-stored iris may be performed
by the iris image processing unit 120 or the control unit 400.
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The storage unit 130 stores pattern information on iris to
be recognized. Iris information stored in the storage unit 130
may be related to a single person but also be related to more
persons. The storage unit 130 may include at least one of
storage media such as a flash memory type memory, a hard
disk type memory, a multimedia card micro type memory, a
card type memory (e.g., SD or XD memory), a magnetic
memory, a magnetic disk, an optical disk, a RAM, an
SRAM, an EEPROM, and a PROM.

The positioner provision unit 140 displays, on the display
unit 300, a positioner leading to easy iris recognition. In an
embodiment, the positioner may be a positioner leading the
distance between an eyeball of a user and the image collec-
tion part to be minimized. In details, the positioner is located
within a predetermined distance. In another embodiment, the
positioner may be a positioner leading a user to avoid
specular light.

In an embodiment, the image collection part 200 may
include the narrow-angle image collection unit 210, the
wide-angle image collection unit 220, the lighting unit 230,
the infrared irradiation unit 240, and the eyeball reflection
unit 250. The image collection part 200 is discussed in detail
with reference to FIGS. 2 and 3.

FIG. 2 is a front view showing a layout of components of
the image collection part 200.

FIG. 3 is a cross-sectional view of the image collection
part 200 of FIG. 2.

Referring to FIG. 2, the display unit 300 is generally
located at the center of a terminal, and the image collection
part 200 is generally located at the upper end of the display
unit 300. Each component is now discussed in detail.

The narrow-angle image collection unit 210 collects an
image of an eyeball of a user lit by the infrared irradiation
unit 240. The narrow-angle image collection unit 210 may
be an image sensor or other devices that may collect images
of an eyeball in addition to a camera.

The narrow-angle image collection unit 210 may use a
lens that passes both an infrared ray and visible light. Thus,
the narrow-angle collection unit 210 may collect an infrared
ray irradiated from the infrared irradiation unit 240 and then
reflected to the eyeball of the user.

The narrow-angle image collection unit 210 collects an
image of an eyeball of a user with a narrow angle of view.
An image collected by the narrow-angle image collection
unit 210 is transmitted to the iris image processing unit 120
and the image is compared with a prestored iris pattern to
recognize the iris of a user’s eye.

The wide-angle image collection unit 220 collects an
image having a wider range than an image collected by the
narrow-angle image collection unit 210, including an eye-
ball of an user. The wide-angle image collection unit 220 is
configured to capture an image with a wider angle of view
in order to collect an image having a wider range than an
image of an eyeball collected by the narrow-angle image
collection unit 210.

In particular, the wide-angle image collection unit 220
may be configured to cover a wider range than the narrow-
angle image collection unit 210. The wide-angle image
collection unit 220 may check to which part an image having
a narrow region collected by the narrow-angle image col-
lection unit 210 including an image collected by the narrow-
angle image collection unit 210 corresponds.

For example, when the iris recognition terminal 1 faces a
user, the narrow-angle image collection unit 210 may collect
an image of a jaw, a forehead or a background, not an eyeball
of a user. Then, there are cases where it is difficult to know
which part of a user the terminal is capturing, only with an
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image collected by the narrow-angle image collection unit
210. However, since the wide-angle image collection unit
220 covers a wider region than the narrow-angle image
collection unit 210, it is possible to easily know which part
of a user face the narrow-angle image collection unit 210 is
capturing, through the image collected by the wide-angle
image collection unit 220.

The wide-angle image collection unit 220 may be an
image sensor or other devices that may collect images of an
eyeball, in addition to the camera, like the narrow-angle
image collection unit 210.

The lighting unit 230 provides light to a user. Since the
narrow-angle image collection unit 210 collects an infrared
image, what it is dark at night causes no problem. However,
since a user attempts to recognize iris based on an image
displayed on the display unit 300 or a form reflected to the
eyeball reflection unit 250, it may be difficult to easily
recognize iris when there is no light at night. Thus, a user
face may be displayed on the display unit 300 to be capable
of being recognized by irradiating light to the user face by
the infrared irradiation unit 240. In an embodiment, the
lighting unit 230 may include LED lighting. In particular, a
white LED may be used as LED lighting for easily recog-
nizing a user’s appearance.

The eyeball reflection unit 250 provides the user’s appear-
ance, especially features around an eyeball. In an embodi-
ment, the eyeball reflection unit 250 may be attached to a
surface of the image collection part 200. In another embodi-
ment, it may be attached by insertion into a surface of the
image collection part 200.

The eyeball reflection unit 250 may include at least one of
a cold mirror and an infrared (IR) pass filter. The cold mirror
indicates a mirror that transmits an infrared ray and reflects
visible light. It is possible to show features around an eyeball
to a user by reflecting the visible light from the external
surface of the eyeball reflection unit 250. On the other hand,
the infrared ray passes through the eyeball reflection unit
250 and thus enables the narrow-angle image collection unit
to collect information on an eyeball of a user lit by the
infrared ray.

The eyeball reflection unit 250 is particularly described
with reference to FIG. 3.

As shown in FIG. 3, the eyeball reflection unit 250 may
be located at the upper end of the image collection unit 200.
As described above, the eyeball reflection unit 250 includes
a material that may not transmit the visible light and may
transmit only the infrared ray. As a result, there may be cases
where an image of iris lit by the infrared irradiation unit 240
may be collected by the narrow-angle image collection unit
210 but the wide-angle image collection unit 220 may not
collect the image because visible light is reflected by the
eyeball reflection unit 250.

Thus, in order to avoid the above limitation, the eyeball
reflection unit 250 may include a visible light transmission
unit 260 transmitting visible light, only over the lens of the
narrow-angle image collection unit 220 as shown in FIG. 3.
In particular, the visible light transmission unit 260 may
include a general glass transmitting visible light in an
embodiment. In another embodiment, the visible light trans-
mission unit 260 may be a through hole that vertically passes
the eyeball reflection unit 250.

The eyeball reflection unit 250 may also a convex mirror.
In an embodiment, a surface of the eyeball reflection unit
250 may be a convex mirror. In another embodiment, the
eyeball reflection unit may be in the shape of a convex
mirror. Since the convex mirror has a wider reflection region
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per unit area than a plane mirror, it is possible to cover a user
face on a limited region more widely than the plane mirror.

Refer back to FIG. 2.

The infrared irradiation unit 240 irradiates an infrared ray
to an eyeball of a user. In particular, the infrared irradiation
unit 240 applies infrared lighting to an eyeball of a user. In
order to effectively irradiate the infrared ray to both eyes of
a user, two infrared irradiation units 240 may be located at
the opposite ends of the image collection part 200. In
addition the infrared ray, the infrared irradiation unit 240
may use a ray that may most effectively detect an iris pattern
for iris registration or recognition. In an embodiment, the
infrared irradiation unit 240 may irradiate an infrared ray of
about 700 nm to about 900 nm.

The display unit 300 receives and displays images from
the narrow-angle image collection unit 210 and the wide-
angle image collection unit 220. Also, it is possible to
display a positioner received from the positioner provision
unit 140.

The control unit 400 controls at least one of the image
processing part 100, the image collection part 200, and the
display unit 300. In particular, the control unit 400 may
enable the image processing part 100 to compare a pre-
stored iris pattern with a collected iris pattern to recognize
iris. Also, it is possible to control the display of a positioner
to a user for avoiding specular light based on the location of
the specular light recognized.

FIG. 4 is a flowchart of an iris recognition process
according to an embodiment.

The infrared irradiation unit 240 irradiates an infrared ray
to an eyeball of a user in step S100. Tow infrared irradiation
units 240 may be located at the opposite ends of the image
collection part 200 to irradiate infrared rays to both eyes of
a user, respectively.

An image of an eyeball lit by the infrared ray is collected
by the narrow-angle image collection unit 210 in step S200.
The narrow-angle image collection unit 210 includes a lens
that may transmit an infrared ray, unlike the wide-angle
image collection unit 220. Thus, it is possible to collect an
image that an iris pattern is reflected by the infrared ray.

The wide-angle image collection unit 220 collects an
image of the entire face including an image of an eyeball
collected by the narrow-angle image collection unit 210 in
step S300. The wide-angle image collection unit 220 may
collect only a visible light image because it includes a lens
through which the infrared ray may not pass. However, since
the narrow-angle image collection unit 210 may collect only
an image having a narrow range, it may not collect an image
of the entire face of a user in an apparatus capturing an
image of a subject in a short distance, such as a portable
terminal. Thus, the wide-angle image collection unit 220
may collect an image having a wider range than an image
collected by the narrow-angle image collection unit to
recognize the entire face of a user.

The display unit 300 displays a collected image along
with an eyeball region positioner in step S400. In an
embodiment, the eyeball region positioner may be rectan-
gular. In another embodiment, the eyeball region positioner
may be a shape that is displayed on the eyeball reflection
unit.

The control unit 400 determines whether an eyeball of a
user is within the eyeball region positioner, in step S500.
Step 500 is described with reference to FIGS. 5 and 6.

FIG. 5 represents when an eyeball region positioner is
displayed on the display unit 300.

In general, a portable terminal includes a camera collect-
ing an image at the upper end of the terminal. This is because
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the display unit 300 should be located at the central of the
terminal. Thus, there is a gazing phenomenon that causes a
difference in point in that a point at which a user looks is a
point at which the display unit 300 is located but a point that
actually collects an image is located at the upper end of the
display unit 300.

In order to solve the gazing phenomenon, the terminal has
typically matched the point of the terminal at which the user
looks, with the point that actually collects through compen-
sation by the terminal. However, such a method needs a
complex compensation algorithm and cases where it is
difficult to perform iris recognition even with a compensated
result are also frequent.

In an embodiment, a first positioner 310 guiding the
location of an eyeball of a user is displayed at the upper end
of'the display unit 300. However, the first positioner 310 has
no need to be located at the upper end and a display location
may vary according to the location of the image collection
unit 200.

In an embodiment, it is possible to display the first
positioner 310 at the upper end of the display unit 300 close
to the image collection part 200 located at the upper end of
the iris recognition terminal 1 to minimize the gazing
phenomenon. Since the first positioner 310 is displayed
close to the location of the image collection part 200, the
difference between a part at which a user looks and a part
that actually collects an image may be minimized. Thus, it
is possible to simply minimize the gazing phenomenon
without a typical, additional compensation algorithm.

In particular, the first positioner 310 is displayed at the
upper end of the display unit 300. A user may locate his or
her eyeball based on the first positioner 310 displayed. In an
embodiment, the first positioner 310 may be initially dis-
played in red color. When an eyeball of a user is located on
the first positioner 310 displayed in red color, a correspond-
ing positioner may be changed to green color.

FIG. 6 represents when an eyeball of a user is displayed
on the eyeball reflection unit 250 on the iris recognition
terminal 1 including the eyeball reflection unit 250.

A second positioner 320 may be located in the image
collection part 200. The second positioner 320 may guide, to
a user, the location of an eyeball suitable for iris recognition.
The eyeball of a user is reflected to the eyeball reflection unit
250 and the location suitable for iris recognition may be
guided to the user with a reflected shape.

As a result, since the eyeball reflection unit 250 is located
on the surface of the image collection part 200, a point at
which the user looks may significantly match a point that
actually collects an image. Thus, the terminal may quickly
recognize the iris of a user’s eye through the minimization
of the gazing phenomenon.

Refer back to FIG. 4.

If the eyeball of the user is located within the eyeball
region positioner, the iris image processing unit 120 per-
forms iris recognition in step S600. The iris image process-
ing unit 120 extracts an iris pattern from the image of the
eyeball lit by the infrared ray and then compares the
extracted iris pattern with a pre-stored iris pattern. The
comparison with the pre-stored iris pattern may also be
performed by the control unit 400.

If the eyeball of the user is not located within the eyeball
region positioner, the process returns to step S100.

FIG. 7 is a flowchart of a process of collecting an image
through avoidance when specular light is generated while a
user who wears glasses recognizes his or her iris.

The specular light indicates a white dot displayed on an
image due to the reflection of an infrared ray by glasses worn
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by the user. Since it is difficult to recognize an iris pattern
when the specular light is formed near the iris of an user’s
eyes, the process of avoiding the specular light is needed.

The following step is continued from step S400 on the
flowchart of FIG. 4.

The specular light search unit 110 searches for the eyeball
of the user based on the images received from the wide-
angle image collection unit 220 and the narrow-angle image
collection unit 210 in step S410. In an embodiment, the
specular light search unit 110 may search for a user face on
the image collected by the wide-angle image collection unit
220 and then search for the eyeball of the user. In another
embodiment, the specular light search unit 110 may turn
on/off the visible lighting of the lighting unit 230 to search
for the eyeball by using the difference between two images.
In another embodiment, the specular light search unit 110
may use an algorithm searching for an eyeball by using the
characteristics of the eyeball to search for the location of the
eyeball.

The specular light search unit 110 searches for the eyeball
of the user on the displayed image to determine whether
there is the specular light 340 around the eyeball, in step
S420. The specular light 340 is light obtained by reflecting
the infrared ray from glasses and is displayed in white color
on an image. Thus, the specular light 340 is a part of the
image that has highest chromaticity. The specular light
search unit 110 searches for a part having highest chroma-
ticity on the image received from the narrow-angle image
collection unit 210 to determine a corresponding part to be
the specular light 340.

The control unit 400 determines the avoidance location of
a user based on the location of corresponding specular light,
if the specular light 340 is located around the eyeball, in step
S430. The control unit 400 may also not determine the
avoidance location, if there is no specular light 340 or if
there is the specular light 340 but it does not affect iris
recognition.

The control unit 400 guides the determined avoidance
location to the user with a positioner in step S440. The
process of avoiding the specular light is described below
with reference to FIGS. 8a and 85.

FIGS. 8a and 85 represent a process of enabling a user to
avoid the specular light 340 by displaying a positioner.

Referring to FIG. 8a, it may be seen that the specular light
search unit 110 has found the specular light 340 at the upper
left end of an eyeball of a user. This is a case where it is
difficult to perform iris recognition due to the specular light
340, so the control unit 400 may control a third positioner
330 displayed on the upper, lower, left and right sides of the
screen so that the user moves to the lower right end.

Referring to FIG. 84, it may be seen that according to the
determination of the control unit 400, positioners indicating
the right and lower sides among the third positioners 330
may be displayed in dark color. A user may move his or her
face according to a corresponding guide to avoid the specu-
lar light 340.

Refer back to FIG. 7.

After the user avoids the specular light 340 according to
the third positioner 330, step S500 in FIG. 4 is continued and
thus descriptions are omitted.

The iris recognition terminal according to an embodiment
may provide an eyeball region positioner to a display unit,
thus maximize a match between user’s eyes and the location
of'an infrared irradiation unit of the iris recognition terminal,
and thus recognize the iris of a user’s eyes more accurately
and quickly.
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The iris recognition terminal according to an embodiment
may configure a whole or portion of the upper end of an
apparatus on which a camera and an infrared irradiation unit
are placed, with a cold mirror or infrared pass filter, thus
maximize a match between user’s eyes and the location of
the infrared irradiation unit of the iris recognition terminal,
thus recognize the iris of a user’s eyes more accurately and
quickly.

The iris recognition terminal according to an embodiment
may provide a positioner enabling a user wearing glasses to
avoid specular light and thus decrease inconvenience in the
process of recognizing iris by the user wearing glasses.

The characteristics, structures, and effects described in the
embodiments above are included in at least one embodiment
but are not limited to one embodiment. Furthermore, the
characteristic, structure, and effect illustrated in each
embodiment may be combined or modified for other
embodiments by a person skilled in the art. Thus, it would
be construed that contents related to such a combination and
such a variation are included in the scope of embodiments.

Embodiments are mostly described above. However, they
are only examples and do not limit the present disclosure. A
person skilled in the art may appreciate that many variations
and applications not presented above may be implemented
without departing from the essential characteristic of
embodiments. For example, each component particularly
represented in embodiments may be varied. In addition, it
should be construed that differences related to such a varia-
tion and such an application are included in the scope of the
present disclosure defined in the following claims.

What is claimed is:

1. A mobile terminal for iris recognition, comprising:

a narrow-angle image collection unit within a camera for
collecting a first image of a user’s eye by using an
infrared ray, wherein the first image includes an iris
image and a specular image caused by a specular light
reflected by a user’s glasses;

a wide-angle image collection unit within the camera for
collecting a second image wider than the first image, by
using a visible light;

an image processing part recognizing by a processor a
user’s iris from a combination of the first image and the
second image;

a specular light search unit determining by the processor
a location of the specular image from the first image;
and

a display unit displaying the second image including a
positioner guiding a location of an eyeball to a user,
based on the location of the specular image, when the
specular image interferes with the iris recognition,

wherein the specular light search unit searching a part of
the image that has highest chromaticity on the first
image and determining the searched part to be the
location of the specular image,

wherein the displayed positioner comprises an indicator
directing a position of the user’s eye to avoid overlap-
ping with the specular image, and
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wherein the indicator does not direct the position of the
user’s eye if there is no specular light or if the specular
light does not affect iris recognition.

2. The mobile terminal for iris recognition according to
claim 1, wherein a direction of the indicator is opposite to a
direction of the specular image based on center of the iris
image.

3. The mobile terminal for iris recognition according to
claim 1, further comprising:

an eyeball reflection unit comprises a visible light trans-

mission unit reflecting an infrared ray and transmitting
visible light.
4. The mobile terminal for iris recognition according to
claim 3, wherein the visible light transmission unit com-
prises glass through which visible light passes.
5. The mobile terminal for iris recognition according to
claim 3, wherein the eyeball reflection unit comprises a
convex mirror.
6. The mobile terminal for iris recognition according to
claim 1, wherein the display unit displaying the positioner
within a predetermined distance from an image collection
part including the narrow-angle image collection unit and
the wide-angle image collection unit.
7. The mobile terminal for iris recognition according to
claim 6, wherein the image collection part comprises a
lighting unit.
8. An operating method of a mobile terminal for iris
recognition comprising:
collecting, by a narrow-angle image collection unit within
a camera, a first of a user’s eye by using an infrared ray,
wherein the first image includes an iris image and a
specular image caused by a specular light reflected by
a user’s glasses;

collecting, by a wide angle image collection unit within
the camera, a second image wider than the first image,
by using a visible light;

recognizing by a processor a user’s iris from a combina-

tion of the first image and the second image;
determining by the processor a location of the specular
image from the first image; and

displaying the second image including a positioner guid-

ing a location of an eyeball to a user, based on the
location of the specular image, when the specular
image interferes with the iris recognition,

wherein the specular light search unit searching a part of

the image that has highest chromaticity on the first
image and determining the searched part to be the
location of the specular image,

wherein the displayed positioner comprises an indicator

directing a position of the user’s eye to avoid overlap-
ping with the specular image, and

wherein the indicator does not direct the position of the

user’s eye if there is no specular image or if the
specular image does not affect iris recognition.

9. The operating method according to claim 8, wherein a
direction of the indicator is opposite to a direction of the
specular image based on a center of the iris image.
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